Inhibition of Akt and its anti-apoptotic activities by tumor necrosis factor-induced protein kinase C-related kinase 2 (PRK2) cleavage.
Akt is stimulated by several growth factors and has a major anti-apoptotic role in the cell. Therefore, we hypothesized that a pathway leading to the inhibition of Akt might be utilized in the process of apoptosis. Accordingly, we used a yeast two-hybrid screening assay to identify the proteins that interact with and possibly inhibit Akt. We found that the C-terminal region of protein kinase C-related kinase 2 (PRK2), containing amino acids 862 to 908, specifically binds to Akt in yeast and mammalian cells. During early stages of apoptosis, the C-terminal region of PRK2 is cleaved from the inhibitory N-terminal region and can bind Akt. The protein-protein interaction between Akt and the PRK2 C-terminal region specifically down-modulates the protein kinase activities of Akt by inhibiting phosphorylation at threonine 308 and serine 473 of Akt. This inhibition of Akt leads to the inhibition of the downstream signaling of Akt in vivo. The PRK2 C-terminal fragment strongly inhibits the Akt-mediated phosphorylation of BAD, a pro-apoptotic Bcl-2 family protein, and blocks the anti-apoptotic activities of Akt in vivo. These results provide direct evidence that the products of protein cleavage during apoptosis inhibit pro-survival signalings, leading to the amplification of pro-apoptotic signalings in the cell.